We examined the performance of healthy young (n = 57) and older adults (n = 43) genotyped as apolipoprotein E-e4 (APOE-e4) carriers or APOE-e4 non-carriers on a delayed match-to-sample task involving varying degrees of spatial interference hypothesized to assess spatial pattern separation.
a b s t r a c t
We examined the performance of healthy young (n = 57) and older adults (n = 43) genotyped as apolipoprotein E-e4 (APOE-e4) carriers or APOE-e4 non-carriers on a delayed match-to-sample task involving varying degrees of spatial interference hypothesized to assess spatial pattern separation.
Older adult e4 carriers were further divided into ''impaired'' and ''unimpaired'' groups based on their performance on a standardized test of verbal memory. We found that performance on the spatial pattern separation test increased as a function of decreased spatial interference across all groups. The older e4 carriers in the impaired group performed significantly worse (p < .05) than unimpaired e4 carriers, e4 non-carriers, and young adults. The data suggest that spatial pattern separation may be less efficient in a subset of healthy older adults with subtle memory decline who are carriers of the e4 allele.
However, pattern separation performance may be comparable to that of young adults in a subset of older adult e4 carriers and more broadly among non-carriers. Our findings offer additional evidence that pattern separation may vary in older adults, and they provide novel insight into pattern separation efficiency in e4-positive older adults.
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Introduction
Age-related differences on tasks thought to tax pattern separation have been well documented in recent studies (Doxey & Kirwan, 2014; Holden, Hoebel, Loftis, & Gilbert, 2012; Leal & Yassa, 2014; Ly, Murray, & Yassa, 2013; Pidgeon & Morcom, 2014; Reagh et al., 2014; Roberts, Ly, Murray, & Yassa, 2014; Stark, Yassa, Lacy, & Stark, 2013; Stark, Yassa, & Stark, 2010; Tolentino, Pirogovsky, Luu, Toner, & Gilbert, 2012; Toner, Pirogovsky, Kirwan, & Gilbert, 2009; Yassa, Lacy, et al., 2011; Yassa, Mattfeld, Stark, & Stark, 2011) . Pattern separation is a mechanism that separates partially overlapping patterns of neural activation so that one pattern may be retrieved as separate from other similar patterns. Pattern separation may reduce potential interference or similarity among memory representations, thereby increasing the likelihood of accurate encoding and subsequent retrieval (Holden & Gilbert, 2012) . There is considerable evidence that the dentate gyrus (DG) and CA3 hippocampal subregions play a critical role in pattern separation (for reviews see Gilbert & Brushfield, 2009; Kesner & Rolls, 2014; Schmidt, Marrone, & Markus 2012; Yassa & Stark, 2011) .
The human hippocampus has been shown to undergo structural and functional changes as a result of aging (Allen, Bruss, Brown, & Damasio, 2005; Driscoll & Sutherland, 2005; Good et al., 2001; Raz et al., 2005; Small, Tsai, DeLaPaz, Mayeux, & Stern, 2002; Walhovd et al., 2010) . However, the DG subregion may be particularly susceptible to these age-related changes (Small et al., 2002) . A recent study by Doxey and Kirwan (2014) used functional magnetic resonance imaging (fMRI) and diffusion tensor imaging (DTI) to measure functional and structural correlates of behavioral pattern separation in the hippocampus and medial temporal lobe. They found that the size of left hemisphere DG/CA3 regions was the strongest predictor of performance, other than age, on a task 
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